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#M2 0 0 4 - 0 6 2 9 7 8 ^-v>: y 

im*m i ] 

m i vmmmt, mm i (Dmmm^iz^hntzm i o&m^-mmtmm i oEi#i 

-kiSfl^Mt/illilte, SM# H B H mX{iiE^ H B H ^(7) (ill) M^gftgSft L*:^n y'x 

±15^ i 2 <D&m.fom mi$, K^mmLxm^-o tz^mt^-^m^x^, «? 

JSJLJfc. 6 0 JSLT-C* £ BE«#*?- 0 

umm 2 ] 

±E* 1 OEE«fr»Kotttttj[^w»f®@** 4 o n mJSJLt 7 0 n mJSJLTT?* 1} . foft 
^ ! 5n mJa± 1 0 0 n m&TT-& £ BE*#*hP 0 
[1**313] 

If ^ 1 iSm<7)EE«#^T-^fcv^T, 

±fBS§ 2 (DEEWitnmnmW&f-vmm&W 6 0 n mJJLL 2 0 0 n mJSLT-e* 
ft§**2 5 0 0 nm&_h5 0 0 0 n m&rF-eb&l&litm^o 
[W*3H] 

1**31 1 ~ 3 <D^~?Kfr 1 o ^E«OJEm#* : f't*iJV> , r, 

±SBf& 1 *>JE*#«jR<a (ill) |§ B ||e|fi]^5 0 %JSL± 8 o %&t-c* 0 , 

±bb^ 2 off (ill) ffi&mftm*^ 5%&±i o o%jjiiT-e**EEm# 

11**31 5 ] 

W*3i 1 ~ 4 <D\,*-ftifr lociEllOEElfrf^Cfi^t, 

±fBJE1g#«6MOtt^&}£Jfc 7 !>* [p b] : [Zr] : [T i ] = ( 1 + a) • b • ( 1 

±mm i Rvm 2 ©Eifiio b m& 0 . 4 0 &.± 0 . 6 0 jy.Tora imi-c* 0 „ 

±iB» 1 Offm#«Mo P b **«3&»±B» 2 OjEmteBfllo P b «fc i) i> # < „ 
iiBftlOJEWfleSJBlOafa^O. 0 5&±0. 1 5 JSLTT* *) . 

±SB»2©JE*fl:S|JROaflt3& , OJ0L±O. 1 OaTT^SEIM^o 
[»*3(6] 

h**s i ~ 5 ov>r*L^ i o^iamcojEm^^-n^v^T, 

[W*3t7] 

W*3I 1 ~ 6 ©v»i*ft#> 1 oKEftojEmfrJR^t^v^r, 

±IB^lom«l±Pt, Ir, Pd£L<ttRu*ib**JN^XttR*ifeJR*-£tr 
^tioTM^iirv^T, ¥*&Wf®S**2 0nma±3 0 n mJBILTOtttttt^O*^ 

IW*3i 8 ] 

rbzE-mfcrn^t, mj±mfcmT<D±mm2ommmm<Dmt l zm-fbti?zMW)mt^ ± 

ffilE# 2005-3028891 



#M 2004-062978 



2/ 



±IBffim£M»Jf ^M#^ZJiiE^ H ^^o (111) IlW^lL/^ay^ 

umm 9 ] 

& i «>*«u m 1 oee*#»k, $ 2 (oeimix^ 2 oui^icm $ n 

T4*E«#*^t % »BE«#* ; f : ^±SB»10««|Rfl|Offi»c|8:tt'b*L^:««i»fc, ± 
JSStifcE&Mttrfc***., ±E* l Rtffc 2 ^E«#M^iE«#fiiaK^fllA U 

JtiBa«flta««tt, IgM^a^Xlil^Ja^ (111) iSCft^Lfc^a^ 
±E» 1 Xtffc 2 OE«fl:«EJg|tt, lLV»*»it«E LTf^o tz^Wm-<D%^X^> *) „ 

1 0 ] 

If *a 8 Xl± 9 IBfcO W ^^;*yK?Kt, 

±Effi J* i <9 ±E * > * V * y h ^ y K t IB«S# * ffi^Jff » S-frtv»s 
1 1 ] 

±fBJ±m#:«/f flUli. ^M# B B H mX(±JE^r B B H ^0 (111) Mfc«$fcEfil Lfc^n 
±E» 2 OE«#rao&ira?offiffi&4*JtE* 1 oJE*ff*l»wtt«t«[^oifMS 

±e* 2 ^mm^m^«w?-^ifM^^^i-*±iBmm^«Jiiioii^ojt^2 o 

JBLL6 0&TT?aaaaUR-fc5"fr o 
1 2 ] 

±E* 1 Offi«#«J||oa«|fc^-o»f®S**4 0 n mJSLL 7 0 n mflTt* *) , 
S**5 nm&±l 0 0 n m&TX'$> yy- 0 
[Wf*3t 1 3 ] 

±E» 2 ^am^M^St^^O»f®^^6 0 n mttl 2 0 0 n m^TT?* 0 „ *<D 
fi$**2 5 0 0 nm&±5 0 0 0 nm£lTTJbSAlg-t>to 
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1 4 ] 

IS^Jgl 1-1 3©v>-fftfr lofcSBttofc»j£-te>HHci3v»T % 

-LIB* 1 2 OffimttiiRtt^nT^JM MOf^ ^tv^^vil&^i^i: 

±ib* i <^i±m«m^ (ii i ) MiEiRjajsa* 5 o %m± 8 o »? > 

±mm 2 oje*#*j»o din *Ni6aft$d*9 5%m±i o o%j^Tt-*^ftut 

im*m 1 5 ] 

it^i i~i 4o^rtL*>iocia«oAdSft-fe>^n*v»T, 

XfBJEm#TOM^fc^MJfc/& s [P b] : [Zr] : [T i] =(i + a) : b : (l 
-b)-e^s*u 

±iB*ixy f »2<ojE«#»Hi<^bffi*«o. 4oa±o. 6 o&Tvmzm-e&t), 

±B* 1 OJE«fls»JRo P b ^*7&*±!B* 2 OEm#^Mco P b iH^<, 
±E* 1 <W±mimWkV> a 0 . 0 5 &± 0 . 15 JJJLTT* •) , 
±R»2OJBE*#HtilOafl[*»OJ0l±O. 1 0^Tt^S^M-fe>t o 

imxm 1 6 ] 

1***11 1-1 5 <?>^1?ixfr 1 ol,zmWi.<nM7&&*>y-Kt3\,*X , 
Iff** 1 7 ] 

llt&gl 1-1 6 0v»i*tL*»ionSB<R0A3*BE-fe>"^^*5v*r % 
±8B*S 1 ©m«liiP t % I r > P d3gL<ttRu*fcfc**&«XliSft&JR*-&tf 
^Cioti^^^t^T, ¥^|fl^2 0 nmJ2JLL3 0 n mfiT^ftW^M 
"to 

[lft*3 1 8 ] 

±lBffi*#«III±fc* 2 <0MRfc^Jfc*-*X5gfc 

±RSW#««II!*JBjfti-axSli, ScJEttttMlK* (111) WfcflBfcIB|6jS*& 

im*m 1 9 1 

**jt i ©in ^jft-r Jigt, 

±iB3g 1 <75mMM±^CT# H B B ^X{iX^ H H H ^O^n^^^ & £ IS 1 

±EEE«#*Ji «± K Ik 2 <t> m« zT&m-? burnt, 

±ts>n 2 ©m^m± Ktsi&;i ^Mt^igt, 

±SB8teX«&fc, ±iB«s£i&*-r£x*i 

±SEBE«#«BJBi*^-t*XSti, &Ett4£Mlft* (111) ®CflKfeR|^$*a 
2 0 ] 

±mmw)m ± u & 1 © uk * * ^ ? * m k x ^js t*ist, 
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±BE*fl««K*»J9rt-«ieU\ (ill) Wfc«3fcEl&]$-£* 

[If « 2 1 ] 

StiLh £ 8 1 © mM £ * y * & J: «5 3&ft+ & !« t , 

±IBEm#««l»«:^ifii-4X|H±, iEl#tll^ (111) ffifcflMteRfaS-** 
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wan* 

[#PJ3?)£ffc] MttSS^, O^y'i-; Y^y h\ <0 9*Jx<? Y ^150^8. ^^iJS 
[0 0 0 1 ] 

tot?* *o 

[0 0 0 2] 

H^M^Mit^^f ^>lv';V3>i|& (Pb (Zr, Ti) Os) (EJIT 
> TPZTJ fc8B-r)**** 0 :^n^*OIg B B a |S©PZT©i^ ZrtT 
iOtt^HioT, Zr/Ti=5 3/4 7 at%#amkU, Zr#V»»*li 

i i i >mxfaiz^ jE***©»^»±< 0 0 1 >%^|fi] (c*l2flR]) t'ft 

ttfi#-C*lJ % #^Bl^O^B B H tt{iT-^fbi6^^[p]^|6]v^TV>So Sot, gH^gF 
s fe-C/ce>a6^K^JLTv>So 
[0 0 0 3] 

s M#ii^<75^(i< 1 1 1 >mufa*. je^ h h b ^^)^{±< 0 0 1 >myf 
# B a H ^o^{i< 1 1 1 >mnfa*. iEu^<Dm^t< o o i >w*&m.$mKttLx 

&Mttal)iZffix.2>&mtf$>2>o fLT, itL«r«(3Ti 0 0 $-£ TOSH'S t£ 

i^r^nrx*^ MSJH#jto»<6\ (ioo) m&mmizmz £7 

£®QmLtz%&M&i£kmm(omk-* 7*^*2* (m s o) ^"b^s#^ B a B o^^fflv^ 

*ifijn<o 0 1 >mmfaLtz%iMi&&n%p zTmmz, e 0 0-7 0 0 ico^t-ii:^ 

^t^iC, Zr*q?|ELS!V>PbTi03^ (Pb, L a)-T i Os*&S:SD?0 
1 vm<Dl±Wfam*P ZTWm<DTmmtLX (10 0) TilKieffilLfcP tli±t:M 
LT£v>t\ to±Kif2. 5^mOPZT»I*^^ft|:if)i^i:, PZ 

*ttOPZT*I#H^*ii e oiO, (0 0 1) ffiiSffijjg («(001)) imi 0 0%<D 
PZTW#t,^o Eftfl?«(001)HU 
a (001)= I (001) /21 (h k 1 ) 

tjEiLtv^o 21 (hki) w\ xhmc^^t, Cu-Kamzm^tzt %<T>2 e 
tfl 0-7 0° t'^ny^H MattJM»*©PZTK:*tt*#»*lB*»e»05|ll«fe- 
*5&*<0«#in?aSo (0 0 2) WRV (2 0 0) ®fi (0 0 1) (l 0 0) 

mtmm%mx$>zizx>, 21 (hki) Kn&t%^ 0 

[0 0 0 4] 

fcc:^^ ±ie^fe-e{i. Ti&&fab LxMgo m^ztztb^ mmm^ 
fcv^wH***4 0 tfz, mfatt&i>M S omm&<n--mmKM®.ztixLZ7 t^^x 
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#12 0 0 4-0 6 2 9 7 8 ^-^ • 2/ 

[0 0 0 5] 

1 f ^ 'i n n f ± ^ P Z ° * * ^ BE***© ( 0 0 

Tv'X PZ ™° (100) W«Krt**»«TO-C*»ik*4t5n 

[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 

O, Fawoiic, ZriTi QftftJt^Z r/Ti = 7 5/2 5©5/U»? 

^^lir,-!*??* 3 *^ (001) »«wopzT*Ei«M»i«#^ 



[0 0 0 9] 

[0 0 10] 
[0011] 

[0 0 12] o 
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*m 7 k » , rmnm k * * > *mt * 9 * * m^-t * c t tir 

Wfc, t™7tii, ^^^fi*fflv^»^fc, (10 0) ®iS|6]OPZT 
»6*i*<&rttfc<r, «JK2 0 0t£lTOte-e7€^7 7^X^Wn^nri^ 

ifjiopzTitMu Mmft*K*»?*5oo~7oorem?ft 

±«V>u.r^ft^^y^tfeKJ:03g*LfcPZTK© (0 0 1) miftggXf* 
(10 0) MiSftgli, W*iw:frftfcisv>r& 8 5%^Tt^Jo 
[0 0 13] 

% l/-f- 7 ^_. >g ^ffiXliCVDffitJ: 19, W<Of ^>«^H;fiL^I r 
Tttttl^CP ZTKftl«**tt*rv»S**, y> . r^&WrtiSBfaMfiWotl* 

^^pzTKo»s-ffc*«atfTi-*otci#L, cvDifen^?^^ pztmo 
£>r&& t ltv^o 

[0 0 1 4 J 

JKK, ^b7--;i/^St Lft^^fc It, #H2 002-363256 KHt 

^•^ft-pM^^^WoT, TmcommtLx, (to ( 

Pt) ^"f'Jy'n (Ir) * t'^f 1^ x A M L, Sfefc-tO 

±fc, ^nyx*^ H^ B B B iM«^4f ^^7>^|& (PLT) Z 
rtlUti:*S4V'WI«1»*cT (0 0 1) MfcttfiffilR] L^ffJR^tQM br*/< 

y^ttt^ftL, **t*T*»=^y^tfe-cpzT*3Bjft^4c:i:-e, (ooi) mizm 

MftLfcPZT*K*#S#fc^3;frrv*So 002-180273 r 

^wl^'^ (Co) * . (Mn) , * (Fe) , ffi (C 

u I mt*«^©tS*|[«:Iv»4i:, -t^KE* (0 0 1) #ABBft Lfc P Z 
TK#»fetLTV»*. £*>»fcLr, EE*56ftfl5**4ttJ|*ttT**(ooi)lirK:ttft 

[^Sfcfcltt 1 ] 1 0- 2 0 9 5 1 7 

[#IT£itfc2] ##f*3 0 2 1 9 3 0^$R 

3] #RJ 2001-8829 4 
MHfcfcllM ] #H¥ 1 1 - 1 9 1 6 4 6 ^<2r^ 
[#M5] #12 0 0 0- 2 0 8 8 2 8 (ffl3 — 41) 
[#tttlK6l «F«2 0 0 0-2 5 2 5 4 4t&« 
[#^m 7 ] #H¥ 10-81016 •f-^ 

[#tflfcfc*fcl] ryt-tW77-HK7^i;7n (Journal of Applied P 
hysics) J , *H. T*V*mm^&, 1 9 8 9^2^159,^65^ *4-& 
p. 1666-1670 

imWtm®: L «£ n t -f 2> MM] 
[0 0 15] 

£©*3fcLr»fe:h.«jEm»R*i, **»Iifc#Lr£E:frfofc (0 0 1) 

»«*»e»3ioai9*Ri«!>fiij*^t*fcie>»c, Mttojtv* (ooi) ®, bp 

ttiliE# 2005-3028891 



2004-062978 



^-v* : 4/ 



#te£&oiuc&& 0 ^9 0' ta^-r^Btic, jga^i^s*^^^* 
t Lxmxm*m* t^v x&n>*$> -o tz a 

[0 0 16] 

[BUS * 4 46 <7)3M£] 
[0 0 17] 

(DKMimm m*Mf&LtZo -Ohl, if (in) T5fc^EfflLfc»l<0JE«'»:» 

tti|v» (111) ]fiBfiIft**-*-*JBE*flc«JlME*^jfttfco 
[0 0 18] 

i: if is 1 <DK.m.fcmm± \zmf e> tut* 2 <D&m^mm tfrb%z> je^#« 

o 

[0 0 19] 

-?-LT, ±|BJE*'ttt»®jRM\ ^®# H B H^X(iIE^f^m^ (111) MfcflBfeEfiJLrt: 
[0 0 2 0] 

*S«'|!W»ijRfc (111) ®Klg$fcE|6)$-££ £ t&X*% -rtuci: *k 

m«»tt^>« h o § srft < ppx & i t a*-c # « fc fc & *isjjt z. t **t* § 

ZmuLxm\,*htiZtztt>, tMTO^o^*^ MPZTIi:i5v>-ciJ, (1 
1 1) MEfaKi t), m&Jofa&K 1 1 1 >^S«i*ieoi s FfTt3aro-C^:gftJE««Ftt76* 
%hfoh<, ttz, W%-ftltoiZ£Zfrm<D®fctfm&&^tzib, JEm#1±Otf<bo§ £j&< 
*Px. * IrI± $ •£ a i t &X* & Z> 0 jE^ik^uf 

hap ZTiij=isv>rtt, 0 0 1 >3fcnfij-cabsfc«>, (111) MEft 

CiD^ m##|fi]i:#ffi$&:#fn]tOffl£i® 5 4° OM^CSi^ (1 1 l) ME 

i6]i±*[6]±$-^^c tied; «^en*nt-*t Lr^fi#tc-5to^js«r«oci 

[0 0 2 1 ] 
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OJ¥*Oifc**2 0&±6 OJBlT-C**»jftfc-tftitKJ:0, E*#W#©tttB»»T»* 
l0 0 2 2] 

[0 0 2 3] 

[0 0 2 4] 

ft 2 ojpjx-fi, ft 1 o^tuv^, _tffift 1 OiEm^JlO^^<7)»fM@** 4 

0 nm&±7 0 nm&TTfclK f©S?^5 nmJJLtl 0 0 nm£JlTf|)^^tt5 

o 

[0 0 2 5] 

»3<&&9!-CI± % ftl O^K^T, ±IB^2(7)JEm#^m^tt^»^Sffl5 
6 0 nmm±2 0 0 nmJ^TT^«5, * 2 5 0 0 nmJ0L±5 0 0 OnmW 

[0 0 2 6] 
[0 0 2 7] 

1 <Dj±mi&mm<n a id m^mm* 5 0 %m± 8 0 %rtt^ 13 , ±e» 2 *>m« 

ttSJRO (111) «fi£iSB|£q$s**9 5 %£JLJb 1 0 0%ams4ott4. 
[0 0 2 8] 

[0 0 2 9] 

^5<D^B^-e{i, ft 1 ~ 4 CDV>-f *L>&» l o^fpjKjsv^T. Jt|BiE«'tM»JBIRO'fb^a 
&Jfc**[Pb] : [Zr] : [t i] =(i + a ) : b : (i-b)-e*3*u JblBfti&tf 

*2OJEE«fr»IRObl[7i*0. 4 0a±0. 6 0&TOIW1 I) , ±K» 1 «JE*# 

&m<a p b £qfr*a*_te* 2 oj±m#»mo p b &m x y) *> #• < % ±ieft i ©ee«#* 

i^a«* J 0. 0 5 m± 0 . 15 J^TT?* "9 „ ±|Bft 2 ?>JEm#:?t$l<7> a lit** 0 &± 0 . 

i ornTt?* &i><ok? -So 

[0 0 3 0] 

:<oiHf^ny>3>i^ (pzt) iEEmmmmizm^tuis s^ua^A 

1"*Ci:76*-C§, *^»^^**^»ajsfta:JfcttLT0*3ex.l 5^^%JSLT»« 
[0 0 3 1 ] 
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[0 0 3 2] 
[0 0 3 31 

> ¥*b»f®S*«2 0 nmJ3LL3 0 nm^TWtfO^tJbS *> <D tir& 0 
[0 0 3 4] 

ti&ttkK, mm&zmfflirzz. 1 1- x f omut<Dmm^\^±^ j t^^ two** ee 

[0 0 3 5] 

m 8 <o&mt. m 1 omk, & 1 ©mm-Msis # 2 ojEm#0ims^ 2 oi« 

$ ^LT & & JEW#3RiF- 1 , R£E«ff * : 5F<Z)±K* 2 Willi £IS:»t <b ft 
[0 0 3 6] 

*LT, i©»W-Ctt, ±EEE«flt«t»lRtt, OTffS^XiiiE^SSo (111) ® 

sa»wi)fM=g^i-^±fajEm#m®M<7)J¥^oit^2 om±6 0JsiT-e**«it* 

[0 0 3 7] 

KWbtU f OElfrt^W^ 2 OEl#flW (111) mi2|6]j£&9 5 %J2JLh£-$- 
[0 0 3 8] 

%9<D%W-e\i, ilOEtMI, m 2 OffiWteSjK&tf* 2 ©II 
[0 0 3 9] 

•f-LT, JLgBJEm-ft^SlRli, mWfc&&Xl*lE-}j&?h<D (111) WfcflKfcEfaLfc 

^n-/*#>f h SUBMIT* 1 2 Offi«#«JRtt, Sv^S&fcLTK 

fc#1-*±EE*fl«SJR©JS*©Jfcj&*2 0£JL±6 0 &T"C$>*fili£fr;f LTV** *> W 
1-So 

[0 0 4 0] 

mmv>i$m%}%: ^tt^^^yx^A^ $> ft* 0 
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[0 0 4 1 ] 

*^W$*TV^ t & C % ±|BJ£;fr^l*l<7M >^ tl^EE^M^iiiil-^y X 
[0 0 4 2] 
[0 0 4 3] 

[0 0 4 4] 

±fBJ±m#»JfM> ^M# H B B mXliiE^ H s H ^<7) (111) WKHft|E[6] L/c 

75*0 £&^^<£>^#t*& > ±ib3i 2 <Dj±m,imm<vfeft^v%r'®'&tf±mm 1 o 
ffm^M^^tfe^^ra^ J; <9 < . ±ib^ 2 ©Ei^fi©ste^©iis 
^^-r^±iBj±m#aiim^)¥^^it^2 om±6 o&Tx-&£i»ig£;£LTv>;g,&oi 

[0 0 4 5] 

Z.(0&WfrX 13, ^2<7)m@^«mfet^lcom®Mi:^P B 1^mE^»i-^-i: 
[0 0 4 6] 

mi 2©ftwuii, »i i©ni^^T, ±ib# i ommitw mom^r-^mmn 

7& s 4 0 nmJil±7 0 nmJ^Ttr* «5 % -?-<7)ft$^5 nmJJJLh 10 0 nm£lT^^iOi: 
[0 0 4 7] 

ffifM#^6 0 nm&±2 0 0 nmJSLT-Cab «3 > -e<£>S$7&*2 5 0 0 nm&_t5 0 0 0 nm 
[0 0 4 8] 

[0 0 4 9] 

$ 1 4 OfPS-Cfi, #11-13 OV>-f tifr 1 otf>$&l38fcfcv>T, ±SB£ 1 Rlfm 2 <D 
EMM-mm****?** 4 M^f^ y& 9 J fray t-i- zmttofrhb *) > 

±w&m i <D&w,&mm<v an) *§ b b h @b[r]^5 o %&±. 8 o %jstf-c* > ±ib# 2 

WSWfrSJUO (111) feSElW**9 5 96JSJLJL 1 0 0%aT-CfeSi©fct*o 
[0 0 5 0] 

«b o # < Wlx. * i t tf*-C § S fc t K, « |6]± ^-^^ - t * ^> o 
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[0 0 5 1 ] 

m 1 5 os&gj-cwu mi 1-14 o^-rtifr 1 ^o&miz&^x* ±.tz&w.mmm<o 

fc*fcrtJt** [Pb] : [Zr] : [T i] =(i + a ) : b : (i-b)-e*3*u ±ffi# 
lXtf»2©E*#»IIS<0b'(ia*O. 4 0J£l±0. 6 0 &T<Opg tfln?* «9 > ±ffi* 1 O 
ffim#»JR© P b £«ri*±|B» 2 ©E*#»ffi© P b J: 19 & # < , _tB# 1 OJE 

a 0 . 0 5 Ja± 0 . 15 «9 , iffi* 2 <D!£W,fomM<D a 0 & 

±0. lom^s^ttj, 

[0 0 5 21 

i«i^4f-^>»^3>Bift (PZT) ^ElMllCfflv^lf, v*;V3^^i» 

[0 0 5 3 ] 

[0 0 5 4] 
[0 0 5 5] 

* 1 7 »11-16 <D\,*-?tifr 1 ooH^t^v^T, ±|B* 1 ©Ulli 

X^X, ¥:Wffi*l7& $ 2 0 nmJSL±3 0 n m&TOfemttvm&fcX'&Z i> <0 ti"* 0 
[0 0 5 6] 

BE W#3Sf ^<&*jil$ £ * *t & Rffl* «: «^ £ Rfrjhi- * d ri*"T? # * „ 
[0 0 5 7] 

fill 8 0»W»i..afe«±K*io»SBt*^y^tfetj:i)^jft-fsxSfc, ±B* 1 

ow.mm±.izmm j fc£k&xit]Ej]M i &<v^u f & 4 * $ 1 xiras 2 o 

[0 0 5 8] 

^LT, i^fli, ±IBB=*#«»lt«:3g*+4Xett, «E£tt#3tJ3IK*- (1 1 
1) ®£«3fcKlfiI$*«xe*-&tr<>Oi:-t* 0 
[0 0 5 9] 

[0 0 6 0] 
[0 0 6 1 ] 
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£E«#«J»SI*:^1-*XS*i. ftEEttftftJfflK* (111) MK^fclfifr £-£SI;g£ 
[0 0 6 2] 

Critic J: IK ftSOl&WfcrattO^fflJiai**-^*^ yxy h'vy K*Mfc 
[0 0 6 3 ] 

o 

[0 0 6 4] 

^^ftCi &*»LT^j£LTff*^Ji|g|*5&j£-$-&xgi:, ±EE«#«iI± 
BM#*«**»flrt-Siett, RjEttftMR* (Ill) Wfc:«$fcKfo3*«X« 
[0 0 6 5] 

[0 0 6 6] 

*ml ^2^j±m#^m25:y f ^2<7)m^)ji^M^a®$tL > »#®tt«u±^*tt**2o 

o 

[0 0 6 7] 

fan i om^n±^^M#:^^xt±x^"H B ^co^ny^^^ hMM'fb^^'b^'i)^ i #.r>* 

± iBi±m«ii jbu: k £ 2 o £ j&fti- s xg t , ±i an 2 <£> s« / < * - =. > ^ 
LT»m®^^ttsm^^^i-^»xst, ±ifiBEm«;im^.u f ±iaii 1 o«ann*- 
/^-i>^t4igt> ±-&&fa*'**-->rLTmfcURv ( m®uzM!&-fz>xm. 
tzmz., ±%&E.wimmm%M]&i- sxfiti, ttiEmfMi*R« (111) ®K«5fcga 
16] $ * & x@ * # tr i> <d t -r & o 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 
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[0 0 7 1 ] 
[0 0 7 2] 

[0 0 7 3] 

*»WO*JfcO^«8tov»TiaiS4:#fiBL!a:*«?>IIi?l!-r*o 
[0 0 7 4] " 

(mmmm i ) 

HI 1 l K*tt*ffi*#*^*zp-f «=ttHT** 0 m 1 £3*1" J: o 

*nM<Oim<ommftm : ¥-2 Ofi, S$**l 5. 0mm, J?$**0. 4 0mm, ipg^ 
3. OmmOfettfWOitl fc*<0±fcRtt$ftfcJ|*jgfl: i 1 ££#A,-e\^& 0 d 
olfcKlli, EE*»*»wJ:oT#«|-r*«»#i l*B«rft»ft*ttoSMtt0&tt* 
^TLTV^o Et#f?2 0Oifl{i3. OmmTJbS, at#»?2 0(i, . 0m 

m, fi$j&»3. 0mmO-M (BBlT(i£jB«) ~>£&3»*!l 7 J: o TJ?*^ 

1. 0mm^r^XJM6 (i«3. 0mm, HfiflO. 0mm) KH£3*L, d 

[0 0 7 5] 

tl«lSl2 t*tt*te**3. 0mm, ft$tf*3. Omm^-JBTOoa^a 
fr<0£ffi<0± (oif), »10tftH2t:itn«i»3. 0 mm, ^12. 0 mmO 

s&#) (iii) »w«^d^h vm.mikmik<nv)v^ >m^-? >mm 
(pzt) *K<b»*j«^t,**m«#ajBj«[i o**ts:tte>*LTv^o zo&mimmm 

10(±, #10E*flE»I!|3 fc, ■€-0*10JEE*#»tt3 0±CK»t?»*Lfe*2 0JE*# 
JHM fc*6*&3*iTV**. »^<3jEmtf:*K4WU m<Z>ffi«#»«3£J:$i|&aR 
rate*<Wffil3*LS 0 E1WI1 0©±£«&ffl 0 0 nma*2 0«EjR5 4<Kflt$*L 
tv, *» ^ 1 Will 2 2 Ol« 5 lif tL?tL ■) - Ft 8 , 9*«*«3*LTV> 

*> 0 HiK^i-jidtw, mmfti iii, * iomr 2 1 1 0^2 

<7)ISl5H>e.«$titv^ 0 

[0 0 7 6] 

-C-LT, y-K*8, 9 LTElff^ 2 0 1 <7)I« 2 i: i 2 <?)ttl 5 J: 

oHKmfffcepjn-f-s ffim##smi o u@ 1 o x ^ts]^#z/^ 0 jEm^emi o 

Of^klAL (m) fi, filjn*ffi*E (V) , EEm{Hft*Kl0«>ff$*t (m) 

, ran oos$*l (m) , rami oe>j±mfc&za 31 ( pm /v) t 
faciei: ot#*>i<>*l3 0 

AL = d3iXLXE/t 
[0 0 7 7] 

=^2 o\,z&tf2>*7->vx 6 k h £ s - t ohmhb (hW 

±T»»t* 0 -eLT, EPtomJEt, jE^#*^2 0O«O«iliIo^:#$i:<7)||^^ 
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[0 0 7 8] 
[0 0 7 9] 

£1\ 02(a) ^^1"ct 9 2 Omm^, Jl^O. 3 Omm©i|l 0 

10±H, ite*»5. Oram, ft£ri*18. OmmOl^in«?^;7f>l/^ 
^vx^ (J?*o. 2mm) »5RF7nFn^7^|;ioT 
f l(Ol«10 2^MU: (12 (a) ) » 
[0 0 8 0] 

0**0. 2mm) tfflV»T, «flWttRl0 2O*I±l:, RFv^ho 
>^^St:iot, (ill) «^ttfi|ElRio^n-r^*>f h MSS&filiioy^a > 
(PZT) *IMb*ffK*b*ftE«flEMKl 1 0*IE«fc»]«Lfc. Cl 

<*>£E*#«»Ki i oii, (pzt) *»^»©j»*ir#^— y y h 

^l<^EEm^Ml 0 3 *3&*U BC*-^htfl!v»T J« 

&fTOt£^x.T, * 1 oEE«#*JR l 0 3CSIJ:l:, raCRF7nhn>^^ 
* t:± ^> i2 0ElMIl 0 4 ^Uflt^tCi Z<D±7 

K&mLt:Ewmtmm±. m3Km&mtLxmirwmw&>!tn-oi><DX'*>z> 0 

[0 0 8 1] 

1 1 0«±|:, RFX^-7 *ft£J:oTJP*j&*l 0 0 nmO|2 0tIU 0 5 £ 

iEitt»*Lfco dtL^iJj, H2 (b) itzm-rzote, msii o lbzs.wfammmi 1 

0£Hrtf»Jl#l l l3WK»tfetLfc*at#i 2 lsWfctLfco 
[0 0 8 2] 

#CV>T% H2 (c) Km-tXoiZ, m*3. 0mm, ft$**15. 0mm«MC 

CEM) **tf§ffiLtw*S J: -9 C<^«5t#l 2 1 v>^V-T-]BtK:#J»f L 

fco @ 1 t:^tl« 1 i: i l (7)ttl 2 t $ 1 (7)iElftIi3 t f 2 WE1#: 

m2 (d) <d£*>\^ t&nim i > ^^^mmm7^m^x, 

[0 0 8 3] 

^x\ Bi2(e) Km-txiiz, mi<Dmmm2<D--mu C£3»«o 

J CE«») i K:7>f-V4?>7'-f >^-CR|«oy- K^9 *««LT, B 1 fcjjsi-JEmtf:* 
J 2 0 ?r > f^^^L'7to 
[0 0 8 4] 

[0 0 8 5] 

(3kMM 1 ) 

i f LT * ffS 1 0 0 nm?M V ~>**A (I r ) HtffiV^, 'J y^A*JRtt, 

3%RF7nFD^;t 7 v V a >^«£^*!> 4 0 0 t^SSCjDW L 

, ^ >J LT7^ (5tT*#»JfcAr : 0 2 = 1 5 ' 

1) £JBv>T, h-*/U#*JE:*Jfc0. 2 5Pa«LT, 3 5c*;<? 1 * 

Milt 9 6 o»n^^ y ^ij ^m^tc^tiML^ 

[0 0 8 6] 

1 0Mt£#«>flS£*3 4 5 0 nmt U 5 0 nmO (1 1 1) 
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UftmitWJjv (PZT) iojE«#»K 3 t-€-^l 

©ff*#»JR30±tKJtfe^J?*3 4 0 0 nm<D (111) EfoP Z T»K*lbfc* 

[0 0 8 7] 

Mm<DMmi^Ltim2 (b) ££v>T, 81 1 cDJEm#?g)Jill 0 3£l>lg2 0flEi|'f£ 

lt, ^2 o*;w%p b 0ZMMfc$nZxm&LMk&&mmj&<vrf>WVfrz2>&% i 

(PZT) CO 6 <i >1-'&<D')$imW9~-Yv I («*;vjtp b : Z r : T i = 1. 20' 
0. 5 3 : 0. 4 7) *m^tz 0 M^(iJilT^^1-ti3i9T**^,o -$%t>%^ 
C*6U, ±fa<7)P ZTO^-r^ h fc^tttf^Jtt^O*-?, 1 0 0 nmCD^ >j y 
•>A*iH4««l©*gJRl 0 2«?W;y'j3>||i o 1 * % 5 8 0 "C 

0. 2PaCU 7 /Ur^ : ^11=3 8 : 2KU Om 1 

KU ^7XyM***3kWi:U 5 OfJ>W»lOEI#»Il 0 3ijSILjt. ^ 
#51R*#JbU l£*>t^/<y * ^'^co^Jtco^^T^rf^ : WM= 7 9 I 

*<Dm<o&mmx.~riz, 290 o#b*2oee«#*ki 0 4 ^il/ ;o ' ^l-c 
*o±k, (p t ) 2 wmtejsu 0 5tRF^? t&tzx *)j&mLiz 0 

[0 0 8 8] 

**s, H2 (b) izjji-fni<Dmmfemmio3<7>mm> (111) eishsu 

fcMJRfclWfcffcaiLfco i«i:ov>T, fOTlc^Lt, ££&t*?-mMKC 

. u •€-©ft»fiB*5feaiai«^'a«ii-eii»t/s. 

[0 0 8 9] 

HI 2 (b) ^tt2(OEl#:Ill 0 4<omm. (Ill) ElRlte, i&J&SltF 
[0 0 9 0] 

H2 (b) i:fti!#12 1^i:LTfflK, * - * «**f K J: ») N JE 

m.mm^&$titzi£mimmm:<Dmmmzm&mn.¥mfcm-?mmLtzo %v>i&& 
mm=Fm®km&zm4 ktjtto m* (a) it-t^mmi^mmmomm'm^±Lxm-tm 
¥&m.&wm*7fiL, bh (b) kbu (a) o^i£^:iis-^-r 0 

[0 0 9 1 ] 

##tff ^Jv^Alilif^i (WfMS, itS) ri*3 0 nraWttt 

tLtf«Ltv^ 0 ^1 OJEm«MiimJ¥5 0 nm-C^oT, S^t^spi^^ 
(mmm, MM) tf ? 4 0 nmT^o/; 0 £ 2 OEflt#&SlttlRJ9E 3 4 0 0 
ttttfllaiWi&teTS («flS&, #100 nm^ofc, #f 2 om«#:fcJRo;ft)R 

lol*) OJtJi, 3 4. 5-C*ofc 0 
[0 0 9 2 ] 

hM^#it-e*o7to & 1 <DE.m.&mm<D : &jm<D (111) ^ H ^ssrR]i^ti 6 

0%-C*ofc 0 & 2 <DB&itm&0)j&fflB<D (111) fthHElPUPtt 9 5%T»*ofco - 

£-c% xm®tfmz£zmft'*9->(D&ffi£km<DKtt&mfrbifr&tzP zT^jEm^n 

tbSE# 2005-3028891 



#SS 2004-062978 



: 13/ 



-JSttWlWttttft. o*$ % *AEA*li, PLZT, PZT»«OX«LH|«f 
'^O(OOl), (100), (010), (110), (Oil), (101) 

[0 0 9 3] 

«>ft*a0 r *2Offi*#*|tojft« t i^t l ^ Pb : Z r • T i = 1 l 5 0 5 3 
:0. 47MPb:Zr:Ti = l. 1 0 : 0. 5 3:0. 4 7f*ofc. iti & 

10 0 9 4] 

/n- * ? 5f LT ^« L3fc ™**f - 2 0 K*lt * » 1 OUR 2 t « 2 <DW.mm 5 fc 
©Wfc.y-h*8, 9 ZfrLXQ 0 V 1* T^^&mfffcJM U — f- K 

o^tiEcusM^if^, imm (i»i3. 9R»m) miohh ami 

3 8. 9 B#F4) EWX^toWttftftZti&E-rzhtblz, ft^MfiftRCJ: h 

tifltti^tL^ ? y y ? L & j&» o fc 0 

[0 0 9 5] 
(3b»J 2 ) 

1 5 0 nm^e^ ( P t ) *e»*S*mrJBv»fc 0 i<oe«JRli, 35gRF^* 

L, 'J >mi U7^rf>fc8fc»©a^ (#*#*ttAr : o 2 = i 5 

: 1) £/Bv\ h-*;i^J±££o. 2 5Pa«U 35B^^y^MofH^- 
Yy Yt LX&&fi-Yy h£fflv>, 2 0 0 W«!>HflM**EpJnLT 1 0 8 0#UB*/* 

[0 0 9 6] 

0tiIHJiE4 1 0 0 nmi U HM00 nmO (ill) flWfcia 
ftl<Oi>/U3 (PZT) ieE«tt*K3 tJ¥$4 0 0 0 n 

mO [0 0 9 7] K ^ PZT ^ m ^**^ 2 ^ ff ^^ 4 tWoTHL/Cc 

«tO»«li:SLfcH2 (b) K£v>t, SUfc«li:RI»fc, ^ 1 «7)JEH#^m 1 0 
3&0*f£2OJ±m#:^jll 0 4 £, RFv^|« h tty^/iy ^icS£ffl v>Tf£$<f L/- * 

(PZT) *>6 4 -fyY (****JfcPb -Zr 

*IiZi*i 0:0 ' 50 :0 - 5 °)^o iiifrwcftUK*!,* 

o TSfc*>, iftttfel:, ±IBOPZT<0^-^y h ttVtzj£mm<?)*X^ 
A* j£ m ? e **K* ^ 0 2#»*S*LfcgMKl 0 1 £^a65 5 0 

* ' 2 ^! : «f = 7 9 : icu mim4 0m 

l^L, /7X7Ml^j«r2kWCU 6 0 #Wjj£flgi"£ £ 1 1 1 ^ 1 tf>JEW#8£Jfil 1 0 
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4***3kWi:U *<D-ffeo*f'Mi3e*.rfc* 3 8 0 0#WjM1"& £ fcT* 2 <7>JEm 
Mil 0 4 fcflsfiLfco 
[0 0 9 8] 

V>fc 0 » 1 I 0 0 nmT'iot, tt##«©¥*&«tf« (MS, it 

* ? 5 0 nmt*ofc, 2 Off«#»J«W:IIJS 4 0 0 0 nmT'^oT, ttWitO^P 
^JK^S (WfmS, E@) ^2 0 0 nm-e$)o/co % 2 (OEtMl^tttt^^f^fi 

Jtfi^ 2 0. 5 -Qh-iizo 
[0 0 9 9] 

nr*?w hjattAflra^abo*:. & 1 <oi£n.fcmm<DMi&w<D (m) *£iiiffii6m*± 

7 0%-e*«5. ^2©EI#il©M®« (111) iS&iHSfift^ti 9 8%-C2bo^o * 

*xcr»2 offim#»|gloja^;{i-?-tt-rtL, P b : Z r : T i = 1 . 15:0. 51:0 

. 4 QfiLVP b : Z r I T i = 1. 00:0. 51:0. 4 9X^^>tz 0 o£ <9 . $kMW 

1 1 mm*. & 1 ozwimmRvm 2 <D&.mi&mm*. ( 1 1 1 ) wi^s^n i-*t l 

[0 10 0] 

ci<o*Mi?ii2 coam#*^-2 o nifefii i kisiitat, ov*e>-8 ovt-e«o= 

SJjfeLfco i W*fliff( 2 WEIM? 2 0 3 7 . 1 Otl 

mm®. i> mzmmt> * -r > c ©ss^tf 20c i±bu±***l* * 9 ? * u a a» o 
[0101] 

(HifcflJ3) 

±ISO#ElfiW 1 K£v>T, «1 H^MinXL^W^^r^U^m^fflv^ » 1 <on 
(T i ) fc-g-tr, f§110 nm^'f U v^A (I r) * <b & * -fr&tfJR 

A r : 0 2 = 1 6 : 1) *m^, h-^Wtf^JEftfcO. 2 5Pa«L, 3 5£X'<* 
*£IS<7>^ 1 9 — tf v f i: LT'f 'J y^A^— 7*7 h *fflv» % ^2 y h fc Ltf ^ 

b*fflv^ -?-tL-ett2 o owM6 owoflSS»***EPlraUT9 6 o*ww* 

[0 10 2] 

&mfcmmm l 0 ttRJ? 5000nmfcU SMOnm© (1 1 1) «$fcEfil 

oMg i o^;v%^SD<^v , jw=i>m^^>^i& (pzt) *j»3&»e>*** i (ommfawm 

3t)?$4990nmO (l l l) @S|6]co (PZT + Mg) SR* & * £ 2 *>JE*#?* 
l4H:ioTi)£Uo 
[0103] 

*Jft<&3BJ&l fc^LfcH2 (b) fc*iv»T, SSifcflll » 1 ^JE«#»JR 1 0 

3Mf 2(DE1M110 4^, RFvnhn^^y^«lS:ffiv»TftRLfc. * 
It, hfcLT, Jfel 0*A'%PbO*a*H-inx.$?>HMg«:l o^;v%^Sn 

Ltfl^L/d^il&ia^f ^ >^ (PZT+Mg) <D6 4 >*-&<oi&m 
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fr*-Yv Y C«^;wibPb : z r : T i :Mg=i. 10:0. 60 : o. 4 o • o 

1 0 lSr^^ 5 7 0TCOiBdRJCin«k«i#L, * fcy/usf > iBHfcOft-frjy^ £ 

5^ J2** XjE *^ 0 ' 2Pa *- 2PaKU 7* 

, .^=3 8 : 2fcU f«OSIW4 0m 1 U ^^XyMIA £ 3 kWC 

5 0 0W2OEl#iH04MUco T ' 

[0 10 4] 

w-iv'^ii^t), (>mr«, k«) ^2 0 nm«e^oM{*t- 

5 ° «*W C»* MSI OE*#*K « 2 4>jE«#*jft 

ttKffl OnmT^ot, &RttftO?:*fHFS (RFBTft. ft«) #4 0 nm^ofc. 
*2©ffm#*lRttIilJP4 9 9 0 nmT^ot, tt^f^OTOS^S (®f®@ i£&) 

[O^Osf 11 ^^^ 1 * OJfctt. 5 0. OTfcofc. 

c J* * 1 ©ffi«#»«OMllfO (1 1 1) ftAEfflttii 

5 0%T^*K l2OEmiO3»l0 (111) *ftaEffl*tt9 5 96TNfcofc 0 4 

tt0 f i2OlSM^)«iHtL^ P b : Z r : T i • M g = 1 0 5 0 6 

0:0. 40 : 0. OQRifPb : Zr :Ti :m s =i. 00 : 0. 60 : 0 ' 40 • 

[0 10 61 

-O£Jfcfll3<0m*#3H=-2 OK, Ml fcH»KLT\ OV^^-8 0 
fS^?®!*** £®»*3©M#*^»»i«*3 6. 0/imWftL*:. 10 

[0 1 0 7 J 

(SSifcfll 4 ) 

»1®WWK. = (Ni) **tr x «12 0nmW-n (Ru) 

tf>4 0 OTCOfiflEWmaMRttU ^>^'J Lt7^^ig|t©i|^ ( 

#*#«ibAr : 0 2 = 1 6 : 1) *mi<\ *1fxm3*Q . 2 5PaWLT 

[0 10 8] 

Ei^illl0iiIf2 5 5 0 nmi:U JS£50nm<O (1 l i) 
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<OMn 5*)V%ffiM<OV)VX >m*9>m& (PZT) 8fl||*lb 1 <3ff«#»«|3 

t?$ 2 5 0 0 nm(O (1 1 1) @Efa<0 (PZT + Mn) i9HK^&&*$2 OJEttftlgjK 

[0 10 9] 

&)fc0>&flgl £^L*:I2I2 (b) K&v^T, Hi&^ltra^tz, * 1 OJE«#*JR 1 0 
3&tf#2<0jE*#»ffltl 0 4 RFv^^bn^^A- y; ?il^^TML^o * 
Lt\ ^-y-yh^LT, &2 0*^%PbO*jftJMKlJnilSe,^Mnt5*^%*JnL 
TW^Lfc^4afejfijfio^^>'KyA/3>Bjt«& (pzt) ©6^f>fM^^-y 
y V (&&**jfcp b:Zr:Ti :Mn=i. 20:0. 40 : 0. 60 : 0. 05) 

tm^tzo i&m&Wte&Tiz-m-tt&t) t^&o -r^*?*>, sratfti:, jtiao (pz 

T + Mn) o^-ry h*JR«3#ttfc*KMO + t?, IS 1 Wlil 1 0 2 **J&j£3 *Lfc& 
«1 0 1 £^a6 5 5 OTCa>MfcJnafc«#U *#*fcT/l>:*:'fcHft*OiR'fr#'* 
£fflv\ *<D1fZ]£t3* 0. 2PaCU -^ri^Jfc £ y )U =f> \ = 7 9 ' llzL 

O'CH^x., ^7XvMl**3kWtLT, ^Olte<a&#ti^x.-ffc, 2 0 0 0M 
Mt4;tfi2 0El#:Ill 0 4^SLfc o 
10 1 1 0] 

_^ifeflll t|S|f!5:#^fiii(Dg*, mi<7)m«}i, 4^;i/%<^~y^;i/*#tp;v 
x-^Afr&fcfK ^O^fe^g Eft) #*2 5 nm^fOi^f* 

v^itiaiLT^ofett^fllitO^O^flcfc LTff|ELtv»fc 0 m 1 OEEttttffKtt 
1RJ?5 0 nmT?*ot, tttt**©¥*MflfiF-ff (ISrSft, Eft) tf*3 0 nm^o/: 0 £ 

2<D5.m.#.mmmm2 500 nmt^T, attmaowtt^-a <»rraft, Eft) 

6 0nm-C*ofc 0 2 ©ffi*#*R©ttJtfctt^<&TOtt?-« (Iffffift, Eft) K*tT<l> 

[0111] 

D/x ^ MfeB a B »*o/: 0 il©EMl^)MIO (111) JfedlSfttttt 

7 0%t^D, S2flffIW«I?) (Ill) &ftKffl$li9 7%-C*ofc 0 i 

2 <&JE*#81ROji&jfc*i**L-e'*i % Pb:Zr:Ti :Mn=l. 1 0 ' 0 4 
0:0. 6 0 : 0. 0 5MPb :zr :Ti :Mn = l. 05:0. 4 0 : 0. 6 0: 

0 . 0 5t^ofc. oj»), ^i&faj 1 1 mmz, m 1 oEEm#it ii&ra 2 oje*#*jk 

l±> (111) tt* t 3MRMlc*tLTM^lRl^«5fcElPjL"C^fiLfc^nr^*>f MH 
^«^P ZTH-e$>>)> Zr^TiOMtt »l<Z>ffi«#?*Rfc»2 0BEm#* 
■tfct*l±«*>fe-f, Pbit&J&ii, ^10EM1W^2©EM1J; ij fc#.v>#c 

[0 112] 

i<0*JfcW4^JE«#* ; 3F2 OK, §Hi&#|)l fcHaiKLT, OV^-8 0ViT?O = 
£M£ (Mi2kHz) fcGlflnU JEm^S^^^z|!l^f|fiJ<0±Tai&O^fi:»«: 
WJfebfco ClO^Jjfe«I4^ffi«#3R^2 0^3feSf»i**3 8. 7 ^ mtfiL/: 0 i of || 
fgft& 4 mu.m±^:t> h 1*> £ OJE«#*^- 2 0 K liJRti * 9 ? * rf> ? SI£ L rt> o 

[0 113] 

{%mm 5 ) 

±EO*ltflli:*v»T, iSli:->'j3^fflv\ m 1 ^1I1(:9$ 1 2 0 nm<o 
(Pd) Srffiv^o £om«KWt, 3tgRF"^* hn^ 7 *t£«T% & 

(**7.#HJtA r : 0 2 = 1 6 : 1) £fflv\ h-^^35T^JE**0. 2 5 P a fc« 

WIE#2 005-3028891 



#M 2004-062978 



^-v*: 17/ 



WLX, 37G*'*y ^^Ml ht LT>**7 W 2*9 -Y ? h£/BV\ 2 00 

[0 1 14] 

flEttfrftjgRi 0lijg|J?5 OOOnmtUiMOOnm<0 (111) ^ft@E 
GlOV/un >BM& (PZT) HR^^ftig l OEtflfflR3 ilS 4 9 0 0 n 

(111) S£fS](OP ZTli^^^|2^ffi|#il4 tKioTMU. 
[0 115] 

nn<D : j&mnzmLtim2 (b) k^t, hm^ii tmmz, ii^EiMno 

3^.^H2 <£>JE«#^Jgl 0 4 fc, R F y h n y y ^ if v^tf^^ t fc 0 <?• 

9>Wt*JJU*>9im (PZT) W6^fWM^-y7 h (j|i**^JfcPb : Z r 
:Ti = i. 20 : o. 58 : o. 4 2) zm\,*t:o JSKA^iJBLTUS-tfcisij-c** 

1 o 2«jfc$*u:a&tRi o i £^#5 8 otwascM^i, 
*\zT)\s*ytmm<vm.&x**m^, *<D#xK.t>zo. 2p a cu -^^je^s- 

0. 2P afcU -e-OjR^Jt*rn/3*> :m*=3 8 : 2KU -e<7)gftfi : £r^4 0m l 
tcLT, ^7XvMl*$:3 kWKLT, 7 5 $>Mft 1 OJ£«#*JK 1 0 3 *JfcKLfc 
o f©«I^il£L, H:*)K^/ty *#XC9?f^J£<o<^£T;v=f> : KX- 7 9 : IK 

^x.. f^^#ti^x.fi; > 370 ofmm2<Di±mfammi 0 4 ^SiLfco 

[0 116] 

$mmi fcra**#a-*ffc«*o«f*, iKDtigtt ¥*&*£p& (sra#, ra) 

*ft9ELTV»fc 0 ft 1 05JE«#i*]8MiBlff 1 0 0 nmT'$)oT, ttttflfctWi&tfc^a (if 
W«, ttS) #5 0 nm-?&o/c 0 ft 2 OEEttftftKfiKff 4 9 0 0 nm-C£*K 
itO^**^ (BfflSS, *@) 3&*9 0 nm-C*ofco ^ 2 ©ETOI^ftttf <7)¥ 

) Ojfcti, 5 5. 5t?*ofc 0 
[0 117] 

X«fei:J:oTllfLm, Hi WJE«#*JRRtr»2 0JE«'»*JRtt, £:T^ 
>MI§B s H #atT^o/co il^EtMl^M© (111) 
7 5 %~Q%> , $2 WJ±m^Sm^^M<7> (111) tirfiBSftftStt 1 0 0 %tr& o /; e 

«at/i 2 <^El#»IcD«iif P b : Z r : T i = 1. 10:0. 58: 

0. 42MPb :Zr :Ti=l. 0 5:0. 5 8 : 0. 4 2-e*ofc 0 otf), 

m i fc raaifc, ft i ©jE«flt*«tRVft 2 ojEm#*Rti. (ill) i#Micw 
avTioa^ii, ftiojEm#»mtft2<!ojEm#^mtT-t±^*?ib-f, Pb«i±, 

ft l <0ffim#*R©##ft 2 <&JEm#»BU <9 t#^ii:jSoTv^:t^^o^ 0 

[0 118] 

-^J&^5 0JEm^X^2 0{:, *»«UB|*CLT, 0 V^>lb - 8 0 V t tO= 
fcifcWE (®»&fc2kHz) fcffttllU JEWfrX^jfcSft^ztt^^TattOggffiS*- 
W^Lfeo -^*»J5<7)JEm#*?-2 0©ft»ttt*:4 1 . 5^m^Lfc 0 1 Ofi 

iit^tn«fc?>f, -r^Etm#«i L 2 ot-fimfi^m^^^^^^^L^^-Q 

[0 119] 

mm#miim 1 0 t Lttt, *Hiftfl|TI:l\ PbiZrtTi OE%©M»^ 
> -e*LtCMg^Mn=SrttL7tP ZTII^^L/;^ LamPZTl (1"& 
fr*^ PLZT1) Nb J ?'Mg^^'ft>*^tfPZTltU<, ^D^A 
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[0 12 0] 

(JfcttH 1 ) 

[0121] 
[0 12 2] 

ff«#*jRtt, ttttfliawtt^on^tLTffftL-cv^o &m^mm<7)mm « 3 5 0 

Oft$60J:fc{i, 17. 5f^o/; 0 
[0 12 3] 

Tifeofco ifc, ElftflOMlO (111) tihflKlR)$tt5 5%T?*o^o 
[0 1 2 4] 

^M<^M{±, P b : Z r : T i = 1 . 05:0. 53:0. 4 7 T?* o fc„ 
[0 12 5] 

Otttttt^S^iv^ifc, ^^El^IH© (111) igfiHBlRlsp^/hSv^fc**, H 
%0t 1 k*ftctv^ 0 
[0 12 6] 

fcfcfxofctt*, ffi»«F<oagfi:tt3. 5/imi-eiTU il<olIltEl#IIt© 
M XUfrtt lzmi±rftitf%:gL Ltv^it 5&*^3&> o tz o 
[0 12 7] 
(JklSEW 2 ) 

[0 12 8] 
[0 12 9] 

<oEw,itnmit&*m&e>&f-<D&&fcb lt#^ltv>^ 0 i±mtt-mmimm4 soo 

nmT-b-oX, tt«tftO^«[^i (WfUS, B£S) #3 0 0 nmT~&o£ 0 Jfc«EfW 2 

^mm^^m^a^^o^^^s eras, mm \ztti-&EE%ftnm<Dmm&¥--Bk 

mtiE# 2005-3028891 
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£<7>}ti* y 1 6. 0-C&o£o 
[0 13 0] 

x~$><otz 0 ttz. %<d (ill) m&w>nw>\$7 o%x~$><Dtzo 

[0 13 1] 

Pb : Z r : T i = l. 05: o. 53: o. 4 7Tfcofc 0 
ij, *-ya^jfe^*fHJ:S^e^|fij^Z r, Ti ^Mflvfcfi, *2«>tt;|Ell*]B* 

x^M^iSflillti^^^ P b a^^it)f l ©Mctt Lf;/; 
[0 13 2] 

^ * o i^atso P z tit?* * r i ii, **«5 4:rac-c***«, JEm#^ 

&<D&Vm=f-&* t jz iv^t, (ill) ttAK|«o*56«/h$v»c: fc, 

[0 13 3] 

£©tttt«2<0EE*flt*?.fc, ^5^ti:LT, 0 - 8 0 V Z 

mffi 0i«2kHz) fcEpJnU E**Mmte«<0z*;frfaO±T««&O«4fc**«jfe 
Lfco £©Jfc«fll<3jEW#*^©$fc*{4**2 2. O/zm^CUo iOHfcfeWJEfc: 

[0 13 4] 

(^JfeO^ffi 2 ) 

[0 13 5] 

itfen««0 1 01@O-f >*l±ffi^2 0 2, *ti?H<04 >9Htmm : 3r2 0 2(7) 

««£j£tt$*u **Lf,o>f >^ntffi*^2 o 2 zmm-f2>mmw,mmT2 o 3 t^«t 19 

[0 13 6] 

o EI 7 >*Bfcttt*iP2 0 2 fc*v>T, AttJE*fi» n H q -C*oT, -OJEMiM 

ACIiEMii§PgS3 Wjft$*iT^4 0 BJ4JE^MBBP«3 1 «>±»MDffi (* 

:feW**2 0 0 ^m, ft«b**4 0 0 «t } CEi$ ft*: 7 * 

ax-^f*oT, CtiJE*SffllWP«3 1©T»HPM*«5 J: d HESS*.*:* > 

^3 2 (JPS0. 2mm) «$tLtv^ 0 j|, 7^ f-ix- *g&B tlti JE#M3 2 
O±*Htt«LTV»«fl»0**3 3a*IE«£*LTV>& 0 ^ > ^ ?»{®i|5n a nC fcli. 

^^ftMi:t-s;, teaMIB«>>r ^^Ptm^T-2 0 2 ^)#E^13 2 , —|R|-c&fli$ 

*L4*fi«lS3 5t, i^*M!3 5£JE:£j^3 2ClIt-5ft|&0 3 6t, JEti^ 3 
2|*KD^>^^^^mi-^^i6o^ >^«EK3 7 k^J&£*LT^£ 0 011^^4 
oT, i^X^SDKtt-f >**»3 7Kiat4/X^?L3 8 (IS3 0^m) 
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f?2 0 2#iit ) w o meteor, iiiii^2 0 3 ii, #yr>t yvn v 

[0137] 

10 13 8] 

(HM^I 6 ) 

7^fax-^*fB«(:ov^ HI 8 ^#RBL^75^m0^i-^o m 8 fig] 7 <0 I - 

miiiiinjo m 8 izm-tzi c, r^-T-^-x-^Bti, us i o o nm?M 'j y 
?a (i r) ^m^e^^iisum® (mi(omum) 3 3t, z\<ommm^3 3<dw.tiz 

7$>o, Pbi.isZ ro.BaT io.48 03T?*IB$tL*J?$5 0 nmOPZTWffll* 
£>&&li§ 1 <^EEm«Jil4 1 iOil OJEEm#»)l4 1 (DMTKtiLWL, frL Pb 
1.10Z ro.saT i o.47 03T-^|S$tt^H^ 3 5 0 0 n mOP Z T?g WkfrbtthW, 2 <7)JE 
m#^4 2 >!<7)^2<DJ±m#:«M4 2©lTCfiil, ^o, S^fll (Hff 1 0 
Onm) /^<b&£H2 cOmM)H4 3 C <7>iS 2 <DW.MM4 3 ^Hm^-MI-a 1 £ i> K 
(C r) ^flS (MJ¥3 5 0 0 nm) ^<b£*J, 1111^2^1^114 
1, 4 2 0j±«^H e t-oT^iLT»1-^»#:jl 4 4 t*tLtv^ c 

3 ^tKiH^Ji 4 4 ti, #/f y ? Rtttl^ 2 0 2 <D^tim<DE.tim. 3 2 

, -f?g-e&ffl£ftTv>;g> 0 lisum^B^^inx^tL/c^sum^s 3, n l^JEm-fcitjn 4 
iMi2«EWi4 2frb%z>mmm<vmmi*, mwmM3 3<D±m<D-&2i$:w$ 
x, ^ommmtm^mmx, *'^u»wsi»«4 5cj:o 
Tst>tLT^i> 0 fflgum#3 3 Kmmzihtz, v - vmM®L<D&nm. mmi o o nm) 

[0 13 9] 

[0 14 0] 
[0141] 

1119^.^1111 0(±T^^^^-^gBOM^^^^L^^(7)T-*-l> o ^2 0mm, ffi 
**2 0mm, J3t***0. 3mm<7)i/'J 3>*fc5 1 £fflV>T, HM<^^ 1 omtfoW 1 i: 
WtCtT, ^-(7)v'; 3 y3tetiL±\zm 1 ©Iftl5 2^1 omm#»m5 3 fc«E2tf>JE 
ttffttK5 4 £m2?>n,UWk4 3 i:**fc«JfU EI 9 (a) KavMUM: 5 5 
[0 14 2] 

d<&fl*3iflc5 5 fc, RF^^y^ffl^T, MfC^nA (Cr) II (ff$ 3 5 0 
Onm) frb%2>mMfcm 4 4 ZJ&J&Ltz (HI 9 (b) ) . 19 (c) iZ^-tm' 

> ±WK«S&#Ji 4 4 **^!3c$tLfe«iiflc5 5 (T 9 V 5 6^V>T 

, Mi&#^4 4 5:^Lr#7^1^ISf„ D n 5 7 KJA >3 fc 0 1f?*Wk<D 

ff*^|5n D p 5 7 l±mW)i£m 4 4 2:*fr[n]IBS£ *LTi3 «9 , 4 fc, E&Sffiq B n 5 7 £3SIfr#:Ji 
4 4 fctf>fflKfc^3lj5 6tf*^£Lfc3btllifcoTV>* 0 
[0 14 3] 

#v>t% •/7XvR/S^y^>^Htt^ffiv>T > v'J n vlf 5 1 * S F6#*£fflv> 
K^'fxyf^^CJ: «Jl&*Lfc (0 9 (d) ) „ 
[0 14 4] 

HI 9 (e) izm^i. 1 fc, *1 ©^«5 2 , #1 C7)ffm#im5 3S^2 
OJE*#»R 5 4 7^1/^Mfil5 8^ffl^t, »R3B#t** 

(*£$ 8 O^rn, «|*36*3 8 0 ^m©»nM) Cfti^K, *xy 

7yiO">xy M y f V ^1: tffl v» t x ? f > H i: C i 0 > 7 * h 

mSE#2 005-3028891 



#112 0 0 4-0 6 2 9 7 8 ; 2 1/ 

i'BT~^ lC:^,^:3 : LT ^ m$:,^/:: ^ ,l33 ' 4 1. 4 2t#o7^ a x-^* 
tSSl^^i 0 ( b )° )*°^ ^''^^iiSStV^HItttirftiL 
[0 14 5] 

5 i: ^ J 7 1 ? ffi L *** 4 6 * 4 s <D±m c d c * , < * * J 

^0 14 6] ° ^^"^ B8W7^ a x^« B m, 
tttr2o«)«U|||||C0V 6 0V«9f^f^|E (2 0 0 Hz) 7 nl 

1 *2 tiLfco iBCTtO^yx-y hA?K201 fc*V»T(±, 2 0 3 

xS??f 5 £22 1 r ' ** f *»° 3 6 . IE** 3 2 Xtf* > * «» s 7 ) 

tf-t^Z* ^*f-^**«*L^^*M#*«»±, NfattAEAtt** (in) 
ZXl 9 < ****** 2 0 2*tnrti<7>< >^*ottawr&o* 

[0 14 8] 

[0 14 9] 

(Hifcfl 7 ) 

*<> hi i»«7oi-m»mrHic**-r*Bi-c** 0 hi 1 r??I 

4^klk^fn? M33 ?™ mU Pbi.a.Zr*.Tio 
*#*i5 40iTKttm PbiMoZro.5iTii«iOiT«ES*L*IS8 

°*** 5 ^jT»ctt«i-*fcfctC*^.; 3 ^ (Si o 2 ) (W5 0 0 0 . 

ilW5 2S«# S4 4^ 4K>* 

£T£252I£ 2 ' -"^***«v,* 0 WWtCil? 

5 oSc»J**Tf? 0 1 °° nm) ^l*W^***4 6^ ClOtftlUm4 
[0 15 0] 
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0 0 4-0 6 2 9 7 8 ^ . 22/ 

[ 0 l it] P1 ^ ^****-*«* § * . 

fc(Bl3 (b) ) f «SF f *^ffi W ;F^x,f^iamiL 
[0 15 5] 

«««« (si 3 (c) ) . s? 5 "rs?fi5^?t;^j;s 

0OBBKII*tfofc o ^rr<7)«t±Afr»*.i-?5r ( ° Hz) 1 0^ 

[0 l 5 7] ^^^^'iakfctfiv-^l-fc, i 0MoWHi*jtJ«L7to 

£5 ?3*** 5 3,5 4 ©jE*»*fc Jt o T^Ki^Ji 4 TJSffiLrWtt 

[0 15 8] C 

ffiSE#2 005-3028891 
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[0 1 5 9 J 

(HMo^H 3 ) 

i»5«xKfc*tti-* c s&k, ^ y hxtemmms i «t, flaa*»8 2 «- 

[0160] 

a?nt54H. ***** «*tto*vw>^y* 5 rh* B ««tj| 

[0 16 1] 
[0162] 

nn^f?^^ BH5fc*1-y#fo) «W-»oii«5 0 0 b 50 
[0 16 3] 

±|g«5 0 0 5 0 0 b£P|B£ffi5 0 0 a«5 0 0 b«0**0± 
[0 16 4] 

m!E# 2005-3028891 



#$g 2004-062978 



^-v: 24/ 



#2 0 &±6 0£LTT?**« 
[0 16 5] 

JtB# 2 5 0 6 fciu ±8B#«lbffi5 0 0 b±{'^v»T, ^ffi8&«|5 5 0 0 b £$g 

IftSB 5 0 0 b Oflttrfi (01 5C^txM) 2 ow&IfrmiE 5 0 7 

, 5 0 7 i, tt*gflMB5 0 0 bOi*^ (z^|pI) 4>£7£ (fcfr*) 
1 OOfcffltttt5 0 8 fc ^^->^k$*LTV»4 0 
[0166] 

±12 2 ooiKU 5 0 7, 5 0 7 {±, 5 0 0 b ©H^fi] ( x WS§«$± 

K*3V>T, 3ti*lg&5 0 0 bO^$^|p] (y#|qj) t#CIo Tlfctt <b ttTV>S 0 
M5 0 7©@£g|$5 0 0 allOlflill, S^ffi5 0 0 a ±K&fi tt«l^ 5 0 7 a £ 
MLTV^o ft, #»SI5 5 0 0 bO(B*|nI— JB«P±HlooKKlM5 0 7/ftt*ttfe 

[0 16 7] 

— *\ Jiia^mmti5 o 8t±, rai&iass o o boipi^ifij^&s&i^&^T, mmus 

0 0 bOft^^ripJ^tcSoT^tfe^Tv^o tffll!5 0 8<Dmfc^ 5 0 0 affiij<7)5ro 
«Stt, ±SBKtt«S5 0 7 fc|B|#fc, @5£8&5 0 0 a±CtlL«S?5 0 8 a^f 
ILt^So ffi, &MI&S&5 0 0 b±tw^5V»-cffi8feOtfetH*fli 5 0 8, — £t£*tTfc J: V* 

o 

[0 16 8] 

ft, ±1B» 1 0 3 B5£*B5 0 0 a ±.IC j3tf& — f$<Dm.W}U 5 0 0 b, 5 

0 0 bMO**Mfcisv»T\ 2Si&3l$5 0 0 b fcttRSt*»^fflUrv^«»«j|=F5 0 3 
a 4-|Lti/^ 0 

[0 16 9] 

±IB#}Ii!jS|5 5 0 0 b±lC*5tfS±SBfcl<0Mffll5 0 3 2ooffift«)fi|5 0 7, 5 
0 7 fcontwtt, ^gi&S&5 0 0 btfZ<Dm-jJ\Pll l zm.W)1r2> i^ic, MM 5 0 0 bco@ 

503 \z\±r? y K«jE3&*enun$tL&-^, 2 o^ig^m^ 507, 507 k^ieh^s: 

5 0 0 b Oli^lRl— 3S«5fl|*«JRiei-4 t § H(i«fP1liJ^#S LT, Ml&SB 5 0 0 b i)**: 

(o-mmmizm&irZo z. cdem^^s ij £ t k * o xmsbn 5 0 0 b^^is 

^ipJK^Urf & 0 ft. #&fb&5 0 0 b±ic^lt^> 2ooK«|«*|5 0 7, 5 0 7 0^f 

tifr—Ji fc«JEE * enini" -5 tfr ^ , tttSftW 5 0 0 b ^-g-Oipl^iSitclgl&^-^r* Ci t ti 

*Ttl"C**o f Lt, — M<DMW)U5 0 0 b, 5 0 0 b f±> 5 0 0 bOflRfrfofc 

fc^TSWcRttfafcfcSE^U -M^»^5 0 0 b, 5 0 0 b HO^I^otii 

M5 0 0 bOfi^^flRl^Strs^jBlL^WLT^tSftf S J: d C4otv^ e 
[0 17 0] 

±E#/S©^JiflF-fe>-9-tzfev»-r % — 5 0 0 b , 5 0 0 bSr-eoill^rS] (x 

:&|SJ) £±BB**»Ltc#LT#ffcfciItt$*-cv>;& i: fcfc, ■Z<D*&MLmi) izM&9t 
(oifilNt>2>b, 2ocoMi*^5 0 0 b, 5 0 0 b li, n 'J * V 2j £ «fc -> TJ^^Ir] (z* 
IS]) fcfcfc^aa&L (— *tO^S)9 5 0 0 b , 5 0 0 bl±l>>£&2t[6]£K[!gC;ft£;b 
tf) , ififcj:*), ffm^ftHJl^^^^^^^Lt:, $l«7)lH5 0 3 httU^I 
5 0 8fcOWK:j± % 3'J *Vt)<D±&Z\ l ZfottzW.]±l)m£.-f2>o Z<7)mE.<V±%£ (a 

«5 5 0 0 b©ipi^rifi]OiSS=£: v, #4Bgb«B 5 0 0 bO«*mtti 
Fc = 2mvoi 

t&ao-e, ay *y^tJF c ^ oi^*^ ; t c i> 0 

[0 17 1] 

±.mn&m*>4)-<7>wkT&i3miz^>\,*xm 1 7M@i sic^o^-ci^-r^o ■* 

tliiE# 2005-3028891 



mW2 0 0 4-0 6 2 9 7 8 ^-V \ 25/ 

f^ri tJi^ 0 OnmOlioiUSO 3 **,t 

[0 1 7 2 J 

£2«S5SJ252?x y 2 3>,ll ^ 3r>,,M& (PZT) ****** (iiD^ 

p vmPJc-t^j^^ b.Zr.Ti=l, 20:0. 5 3 : 0. 47) ^-y 9 i.>ir 

LciJ^; ^^'^^ 2 6 0 0W»2«E I «««tI i 
[0 17 3] 

[0 17 4] 

*f i-««5i L (f)OTl8 * ^ -t«» 2 oimg 5 0 6 t^-=> 
^oI?rS5i H Uki? 7 ^ ffiM5 0 8 ^^^<> *2e*w 

7 5 0 0 8 J:««*«»*»*V*. 5 ° 

[0 17 5] 

5 , m 1 5 0 4oti «>«« 5 0 3 ~^Vlttl7 A 

[0177] 

^2?** ) ***' fe: '' 9 " tt * **#0. 3mmO* H U^^El#6 0 0 ^£ * 

(il9utz ^ wwfctt**L^ i«W6oobt*oi»fli (git 9^ 

ffiSK* 2005-3028891 
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MHJM^ti. mmm 6 o o boj?^;£ft^«£4&mr&£*o;&ffim;fi6 o 7**-f-*l 

10 17 8] 

603, 6 0 3bjk, iswe o o b<Dmmm.mt&m-tz>mfcm?>w>K.zwtoLx, 
*xm&m£&&fi&Bt*>vtmmiz > -n<Dmmu6 o o b, 6oob*, 

[6] (x^lfil) K N R-*4-0»tt«p 6 0 0 b , 6 0 0 b^MiUv>^^ 

e o o b , eoobit a'uyAicioti*^ (z2rfl) 

3£U £»B56 0 0 bKi3tf& 2ootttltl6 0 7,6 0 7 nc 3 U * 'J JjVjzZ $ 
[0 17 9] 

U*tt-3pC/Nt*ft»)ft<, ajfe«6 0 0 aXlT»tt«6 0 0 b, 6 0 

o b iuMftftnc <fc urns* tzt>, A-mtiimmx-Sb o % ^mmm**^ t hb4< 

[0 18 0] 

bp 5 o o b L soob) i)K ±$mm<Drmi tmmnm&nKmittt'cmj&ztix^ 

[0 18 1] 

#*^fcn*c, ^iso f ^2ojEm^mfi, PZT*^j*^fcr*JEm#*t# (pz 

il±4 0^%tt±6 O^mTO^H^tU^ * 1 OJEm**JR 5 0 

*%&±1 0*/u%]SlTja«T**£fc3WaF4Lv» o Mfc, *lXO'#2«)JE*#:»Ktt 

[0 18 2] 
[0 18 3] 

5?^ 5 0 0 b, 5 0 0 b*Ha/fttR»tTV^*^ -^Stt«5 0 0 b, 5 0 0 b^ 
[0 18 4] 

ttz, *%m<DMm4 iz^if^nmm^y^-izn^xii, attss o oo#«»as5 o o 

b XVfflgW 5 0 0 a OSaB«*©«5^±K, £ 1 e>MJR 5 0 3 t £ 1 <^J±m#^M 
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